Introduction

33
Biochar is the carbonized product gained by pyrolysis of biomass under restricted or absent 34 oxygen conditions, 1 but without an activation step and thus differs from so-called activated 35 carbon. 2 The justification for carbonization through pyrolysis is to avoid the negative influences 36 on human health and the environment that result from direct (in field) burning of biomass 37 residues which releases carbon dioxide, one of the most important greenhouse gases.
3 derived biochar is formed via a complex process, 4 but the reaction mechanism of biomass 39 pyrolysis can be described as occurring mainly via three steps, 5 as follows: The first step is loss of moisture from the biomass, which becomes dry feedstock by heating.
48
Then pre-biochar and volatile compounds are formed. In the last step, chemical compounds in 49 the biosolid rearrange and form a carbon-rich solid product known as biochar. The volatiles, are 50 either condensable such as bio-oil, or noncondensable gases 6 known as syngas, including 51 hydrogen (50%), carbon dioxides (30%), nitrogen (5%), methane (5%), and others 7 . As a result of 52 its aromatic structure, 8 biochar can be recalcitrant to microbial decomposition and 53 mineralization, 9 which leads to its persistence in soil for hundreds of years. 9 In fact, biochar found 54 in dark soil known as 'Terra Preta soil' in Amazônia was reported as being about 500-2,500 years 55 old, 10 while biochar found in ocean sediment was estimated to date from 2,400 to 13,000 years 56 ago 11 .
58
The benefits of biochar were demonstrated by several previous research efforts. For instance, 59 wood biochar applied into a Colombian savanna Oxisol increased available Ca and Mg 60 concentrations and pH, and reduced toxicity of Al. 12 In addition, biochar improved soil structure, 13 61 created a carbon sink in soil, 14 and reduced CH4 emissions. 15 Hale et al. 16 surface. Then, the solvent was stirred again by steel spatula and pH of the solvent was 190 continuously measured using a Thermo Orion 3 star pH meter. process. 1b However, the high ash content of rice husk (41.24%, see proposed that the mineral grains moved to the surface and then coalesced after fusion or re- 
